Hepatic and muscular effects of different dietary fat content in VLCAD deficient mice.
Very long-chain acyl-CoA dehydrogenase (VLCAD) deficiency is the most common long-chain fatty acid oxidation defect presenting with heterogeneous clinical phenotypes. Dietary fat plays a crucial role in disease pathogenesis and fat restriction is a common treatment measure. We here investigate the hepatic and muscular effects of a fat-enriched and a fat-restricted diet. VLCAD knock-out (KO) and wild-type (WT) mice are subjected to a fat-rich (10.6%), a fat-reduced (2.6%) or a regular mouse diet (5.1%) for 5 weeks. Analyses are performed at rest and after one hour exercise on a treadmill. Acylcarnitines in muscle as well as lipid and glycogen content in muscle and liver are quantified. Expression of genes involved in lipogenesis is measured by Real-Time-PCR. At rest, VLCAD KO mice develop no clinical phenotype with all three diets, but importantly VLCAD KO mice cannot perform one hour exercise as compared to WT, this is especially apparent in mice with a fat-reduced diet. Moreover, changes in dietary fat content induce a significant increase in muscular long-chain acylcarnitines and hepatic lipid content in VLCAD KO mice after exercise. A fat-reduced diet up-regulates hepatic lipogenesis at rest. At the same time, muscular glycogen is significantly lower than in WT. We here demonstrate that a fat-reduced and carbohydrate-enriched diet does not prevent the myopathic phenotype in VLCAD KO mice. An increase in dietary fat is safe at rest with respect to the muscle but results in a significant muscular acylcarnitine increase after exercise.